In this paper, the notions of integral 0 φ -stability of ordinary impulsive differential equations are introduced. The definition of integral 0 φ -stability depends significantly on the fixed time impulses. Sufficient conditions for integral 0 φ -stability are obtained by using comparison principle and piecewise continuous cone valued Lyapunov functions. A new comparison lemma, connecting the solutions of given impulsive differential system to the solution of a vector valued impulsive differential system is also established.
Introduction
Impulsive differential equations have been developed in modeling impulsive problems in physics, population dynamics, ecology, biological systems, industrial robotics, optimal control, bio-technology and so forth. In view of the vast applications, the fundamental and qualitative properties i.e. stability, boundedness etc. of such equations are studied extensively in past decades. Several types of stability have been defined and established in literature by academicians for impulsive ordinary differential equations. Various techniques such as scalar valued piecewise continuous Lyapunov functions, vector valued piecewise continuous Lyapunov functions, Rajumikhin method, comparison principle etc. have been employed to establish stability results.
To the best of our knowledge, the concept of integral stability and 0 φ -stability were introduced for ordinary differential equations by Lakshmikantham in 1969 [1] and by Akpan in 1992 [2] respectively. Later, these sta-bilities were developed in [3] and [4] by Akpan, Soliman and Abdalla but for ordinary differential equations. In 2010, Integral stability was established for impulsive functional differential equations by Hristova. Motivated by these works, in this paper, we introduce and establish integral 0 φ -stability for impulsive ordinary differential equations:
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are a sequence of instantaneous impulse operators and have been used to depict abrupt changes such as shocks, harvesting, natural disasters etc. and K is a cone defined in Section 2.
The paper is organized as follows:
In Section 2, some preliminaries notes and definitions are given. In Section 3, a new comparison lemma, connecting the solutions of given impulsive ordinary differential system to the solution of a vector valued impulsive differential system is worked out. This lemma plays an important role in establishing the main results of the paper. Sufficient conditions for integral 0 φ -stability are obtained by employing comparison principle and piecewise continuous cone valued Lyapunov functions.
Preliminaries
Let n R denote the n-dimensional Euclidean space with any convenient norm . and the scalar product
, , ,
, we will write x y
; , x t x t t x = be the solution of system (1), having discontinuities of the first type (left continuous) at the moments when they meet the hyper planes
Together with system (1), let us consider, its perturbed IDS:
where,
so that the trivial solution of (1) and (2) exists.
Let us define the following:
, where 0 Κ and Κ are interior and closure of Κ respectively. ∂Κ denotes the boundary of Κ . The set x ∈ ∂Κ iff ( ) Consider the following sets:
Definition 4. A function :
n V R R + × → Κ is said to belong to class L if:
Now referring [5] , let us define the following:
φ -weakly decrescent, if there exists a 0 δ > and a function
φ -strongly decrescent, if there exists a 0 δ > and a function ∈ a K such that the inequality ( )
< . Throughout in the paper it was assumed that 0 0 φ ≠ .
Let us consider the following comparison impulsive differential systems (referring [3] for Ordinary differential systems) ( )
,
and ( ) 
along with its perturbed system 
 is quasi monotone non decreasing in its second argument and : ; , x t t x of perturbed system (2) and for
and, for every 0 T > , the perturbations 
Main Results
Lemma 1: Consider the comparison system (3) and assume that (i) 1
 where 1 g is quasi monotone non decreasing in its second argument; 
: , x t t x be the solution of (1) existing for 
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Then by theorem (1.4.3) in [6] , we observe the desired inequality ( ) 
where 1 g monotone non decreasing in its second argument 
As the zero solution of (3) ; , x t t x be the solution of (2). Now we will prove that if the inequalities (6) and (7) are satisfied then ( )
If possible let this be false. Therefore there exists a point and (iii) of theorem, using lemma 1, we obtain 
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: , x t t x is a solution of (1) 
Now from inequality (13) and condition (iv) of theorem, we get
Let us define the function :
, in view of (v) of theorem and lipschitz condition on 1 V and , , 
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For the impulsive differential system (5) which is the perturbed system of (4), set the perturbations on RHS of (5) as 
If we consider the comparison system (5) with maximal solution 
Now by using the inequality (7) for 
Now from the choice of 1 β , inequalities (21), (25) and condition (iv) of statement of theorem, we get 
